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* * * 
1. Introduction 
The Yuanxi Qiqi tushuo luzui 遠 西 奇 器 圖 說 錄 最 (Selected Records of the 
Diagrams and Explanations of the Strange Machines from the Far West), 
usually abridged as the Qiqi tushuo 奇 器 圖 說 (Diagrams and Explanations 
of the Strange Machines), was a book illustrating, in words and diagrams, 
many Western machines and the mechanical knowledge on which they 
were based. Composed by Wang Zheng 王 徵 (1571-1644) in 1627, based on 
Johann Terrenz Schreck’s (鄧 玉 函 , 1576-1630) translations of various 
Western texts into spoken Chinese, it was one of the first books in China 
dealing with Western machines, and the first book introducing the princi-
ples of Western mechanics.1 
Wang Zheng passed the civil examination at the provincial level in 1594, 
but failed the metropolitan examination nine times until 1622, when finally 
he passed it at the age of 52 sui 歲. During what must have been a frustrat-
                                                          
1
 On the contents and the different editions of the Qiqi tushuo, see, e.g., Fang 
Hao (1969), pp. 343-356; Zhang Baichun (1996); Zhang Baichun, Tian Miao, and Liu 
Qiang (2006), included, in an expanded form, in Zhang Baichun, Tian Miao et al. 
(2009), pp. 180-224. On Wang Zheng’s other works, see Li Zhiqin (1987). 
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ing period, his interest ran in many directions; he read various Buddhist 
and Taoist texts, as well as the Yijing 易 經 (Classic of Changes) and the 
Zhouyi cantongqi 周 易 參 同 契 (Token of the Agreement of the Three in 
Accordance with the Book of Changes). In late 1614 or early 1615 he came 
across the Qike 七 克 (The Seven Victories) composed by a Jesuit missionary 
Diego de Pantoja (龐 迪 我, 1571-1618), and was impressed greatly by it. He 
soon became acquainted with a number of Jesuit missionaries and with the 
Western knowledge they were bringing into China.2 Such knowledge in-
cluded machines, in which he had had an interest since his youth.3  
The book Qiqi tushuo comes to us with layers of prefatory and introduc-
tory materials preceding the main body composed of three volumes (juan 
卷). These prefatory layers occupy considerable portions of the book―some 
65 pages in the Shoushange congshu 守 山 閣 叢 書 edition, compared with 
the 256 pages of the main body.4 The book begins with the following two 
parts: 
 
(1) a preface by Wang Zheng himself5 (10 pages, pp. 5-14 in the Shoushange cong-
 shu edition, in which each page has space for 9×20 characters); 
(2) “Guide to the Users” (fanli 凡 例) (22 pages, pp. 15-36). 
 
Then comes the main part of the book, which begins with the following 
introductory sections: 
(3) introductory remarks (2 pages, pp. 37-38), followed by 
(4) “Biaoxingyan” 表 性 言 (Words Expressing the Nature (xing 性) [of the learning 
 of liyi 力 藝 (art of force)]6 (12 pages, pp. 39-50), with the “Diagram on the Inter-
                                                          
2 On the life of Wang Zheng, see Song Boyin (2004); Fang Hao (1969), pp. 324-
343; Huang Yinong (2005), pp. 131-174; Qiu Chunlin (2007), chaps. 1-3. For a brief 
account in English, see Arthur W. Hummel (1943; 1972), pp. 807-809. 
3 Wang even tried to make many machines himself, as can be seen from the 
pages of the Xinzhi zhuqi tushuo 新 製 諸 器 圖 說, which he composed a year earlier 
and published together with the Qiqi tushuo. See, e.g., Xinzhi zhuqi tushuo, pp. 250, 
269, 314, 324.  
4 All the page numbers of the Qiqi tushuo cited in this paper are those of the 
Shoushange congshu edition. 
5 The word “preface” (xu 序) does not appear in the text, but it is signed with his 
name (Liaoyi daoren Wang Zheng zhi 了 一 道 人 王 徵 謹 識), and dated 1627. 
6 Although the expression biaoxingyan 表 性 言also appears on p. 38, the content 
of the page is a continuation of the discussion of the previous page. It thus appears 
correct to consider that the “Biaoxingyan” actually begins on p. 39. 
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 nal Nature of the Liyi” (Liyi neixingtu 力 藝 內  性 圖, 1 page, p. 51) attached at 
 the end. 
(5) “Biaodeyan” 表 德 言 (Words Expressing the Virtues (de 德) [of the learning of 
 liyi]” (13 pages, pp. 53-65), with the “Diagram on the External Virtue of the 
 Liyi” (Liyi waidetu 力 藝 外 德 圖, 1 page, p. 66) attached at the end; 
(6) “Four Explanations” (Sijie 四 解, 2 pages, pp. 67-68). 
 
Various other prefatory materials were written by different publishers and 
compilers. The two most important among them are:7 
(7) “Qinding Siku quanshu tiyao” 欽 定 四 庫 全 書 提 要, the abstract for the book 
 prepared by the compilers of the Siku quanshu 四 庫 全 書 (Complete Library in 
 Four Branches of Literature), which comes at the beginning of the Shoushange 
 congshu edition (3 pages, pp. 1-3); 
(8) a postscript (ba 跋, 2 pages, pp. 325-326), dated 1833, written by Qian Xizuo 錢 
 熙 祚, the general editor of the Shoushange congshu series, which comes at the 
 end of the Shoushange congshu edition. 
In the Siku quanshu edition, only (3)-(7) are included, whereas the Shou-
shange congshu edition includes all (1)-(8). 
These prefatory materials were vehicles for Wang to lay down the foun-
dations for the discussions in the main body of the book. In this paper, I 
will gather together his ideas about machines and mechanics, which are 
scattered, sometimes repeated, in these pages.8 What can be called a phi-
losophy of machines and mechanics emerges from such a gathering of 
ideas. 
                                                          
7 Other prefaces include: “Qiqitu houxu” 奇 器 圖 後 序 in 9 and 1/2 pages (5×10 
characters per page) by Wu Weizhong 武 位 中 (dated 1628); “Qiqi tushuo xiaoxu” 
奇 器 圖 說 小 序 in 3+ pages (7×16) by Wang Yingkui 王 應 魁, the publisher of a 
Ming edition (undated); “Chongkan Wang Zhongjiegong Qiqi tushuo xu” 重 刊 王 
忠 節 公 奇 器 圖 說 序 in 5 pages (9×20), dated 1829 and printed in 1830. 
8 Of course, much of the content of the book was taken from various Western 
sources conveyed to him by Schreck, but it is safe to assume that the prefatory 
materials, at least (1)-(6), reflect Wang’s own views. For his Western sources, see, 
e.g., Peter Damerow and Urs Schoepflin (2006), 89-97; Zhang Baichun, Tian Miao et 
al. (2009), pp. 86-153. 
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2. Problems of the Knowledge of Machines and 
Wang Zheng’s Solutions 
2.1 The Subject of the Qiqi tushuo: “The Learning of Liyi” and “The 
Learning of Weights” 
To be sure, one finds in these prefatory layers of the Qiqi tushuo what one 
expects to find in prefaces and introductions. In the introductory remarks 
((3) above) beginning the main part, we find explanations of key terms and 
concepts. For example, Wang says that the name of the subject discussed in 
the Qiqi tushuo is the liyi 力 藝 (art of force): “Every learning in western 
schools has its proper name (benming  本 名). The proper name of this learn-
ing originally is the liyi.”9 Later he adds that “the liyi is ‘the learning of 
weights’ (zhongxue 重 學).”10 
Wang also provides explanations on the meaning of the two characters li 
力 (force) and yi 藝 (art). First, on the meaning of the word li, he says: “Li is 
‘strength’ (qili 氣 力) or ‘power’ (liliang 力 量). For example, the li of man, 
the li of horse, the li of water, the li of wind, etc. It also refers to using li or 
adding li. For example, using the li of man, using the li of horse, using the li 
of water, using the li of wind, etc.” On the meaning of the word yi: “Yi is a 
‘skillful method’ (qiaofa 巧 法) of using li 力. The word qiao 巧 is a general 
name for the method by which the machines are good at using li, or saving 
li.” He also explains the other name of the subject, the “learning of 
weights.” According to him, it is called a “learning” (xue 學), because it is a 
branch of “learning”―like “learning of letters” (wenxue 文 學), “learning of 
principles” (lixue 理 學) and “learning of computing” (suanxue 算 學), which 
are all called “learning” of something. And it is called the “learning of 
weights” because it deals mainly with weights.11 Thus, in the “Biaoxin-
gyan”, after noting that all the learnings have their purviews―healing dis-
                                                          
9  Qiqi tushuo, p. 37. Throughout this paper I translate the term xue 學 
consistently as “learning”. Sticking to this policy of single, consistent translation for 
the term, which has such different meanings as “study,” “branch of knowledge,” 
“discipline”, and even “science,” may occasionally result in awkward, unidiomatic 
English. But I believe this policy helps me to present Wang’s views more faithfully, 
avoiding the danger of introducing meanings that were not intended by him. It also 
helps me to preserve some of the flavors of the original Chinese expressions, as 
well as making the readers know what Chinese character the English word they are 
reading stands for.  
10 Qiqi tushuo, p. 38.  
11 Ibid. 
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eases for medicine (yixue 醫 學), counting the quantity of numbers for ma-
thematics (suanxue)―, he defines the main purview (si 司) of the learning of 
liyi as “moving weights”  (yunzhong  運  重).12 The expression, luzui 錄 最 
(literally “record of the most …”), which appears as part of the title of the 
book, is also explained in his preface: It is called so because the book does 
not record all the “strange machines,” but “records only what are ‘the most 
important’ (zui qieyao 最 切 要), … ‘the most simple and convenient’ (zui 
jianbian 最 簡 便), … or ‘the most exquisite and delicate’ (zui jingmiao 最 精 
妙).”13 
2.2 Two Problems for the Learning of Liyi  
The prefatory and introductory pages of the Qiqi tushuo also contain discus-
sions of the importance and the value of the subject of the book, the learn-
ing of liyi. By doing so, Wang establishes the status of it as a legitimate, 
respectable “learning”. In particular, these pages show his efforts to up-
grade and legitimize what could otherwise be considered lowly, unsystem-
atic, and without theoretical basis. 
In this effort to legitimize the learning of liyi, Wang had to deal with two 
problems. One is the problem of studying machines―“tools” (qi 器)― for a 
Confucian gentleman in view of the general Confucian sentiment that “gen-
tlemen are not [mere] ‘tools’” (Junzi bu qi 君 子 不 器),14 namely that scholars 
should pursue such high ideals as the Way (dao 道) and principle (li 理), 
and should not concern themselves with lowly, concrete, practical prob-
lems. Such a sentiment would appear to render it inappropriate for scholars 
to study machines―mere tools. But Wang had to deal with an additional 
problem, namely that of dealing with knowledge that came from the 
“Western barbarians”. Thus, in the Qiqi tushuo he was dealing with a sub-
ject that would appear doubly “marginal” for most of his readers.  
Indeed, there were those who raised such problems. A question was put 
to Wang by someone who was “fond of” him, as he narrates in his preface: 
You published the Xiru ermu zi 西 儒 耳 目 資 (An Aid to 
the Western Scholars’ Ears and Eyes). 15  It may be all 
                                                          
12 See Qiqi tushuo, p. 39. In the Siku quanshu tiyao, it is said that “its skill can 
move what is great with a small force” (Qiqi tushuo, p. 1). In his Postscript, Qian 
Xizuo says: “As for the method, it can move what is great with what is small, and 
what is heavy with what is light, can raise what is low to [a] high [place], and can 
bring what is near to [a] far [place]” (Qiqi tushuo, p. 325). 
13 Qiqi tushuo, p. 10.  
14 Lunyu 論 語, 2.12. 
15 A book compiled by Nicolas Trigault (金 尼 閣, 1577-1628) in 1625-1626 with 
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right to say that the literati do not [have to] discard [that 
book]. But what is recorded here [i.e. in the Qiqi tushuo] 
is nothing but the likes of ‘technical arts of the artisans’ 
(gongjiang jiyi 工 匠 技 藝). [In view of the saying that] 
‘gentlemen are not mere tools’, how can you indulge 
yourself in these? Of course, the Western scholars (xiru 
西 儒) have resided in our China, and associated them-
selves deeply with us. Of course we truly know they are 
wise. But that person [i.e. Schreck] is merely a scholar 
from the remote west in a far-away barbarian land. How 
can [you] favor him this much?16 
Wang responds in the following manner: 
As for a learning, one does not ask whether [it is] refined 
or coarse, but only hopes that it has benefits for the peo-
ple of the world. Neither does one ask whether [it is 
from] China or the West. One only hopes that it does not 
go against heaven. Although what are recorded here be-
long to ‘the trivial works of technical arts’ (jiyi mowu 技 
藝 末 務), they actually have benefits for the daily use of 
people’s life, and are very urgent for the prosperity of 
the country.17  
2.2.1 Knowledge of the “Western Barbarians”  
As can be seen from the above quotation, Wang’s answer to the problem of 
the content of the book coming from the “Western barbarians” was that one 
should not discriminate whether a learning is from China or the West if it is 
in accord with heaven. Later in the preface he adds that an opportunity to 
meet a person with such wonderful knowledge was so rare that he could 
not let it go without “recording and propagating it”. He also says that he 
could not refuse to accept the books which were given by the Western scho-
lar who had come from such a great distance, had been living in China for a 
long time, and had already been well received by the Chinese literati.18 
Wang also touches on the problem of Christianity, the religion of the 
Western scholars whose knowledge he was recording. His answer is that 
there is no reason to abhor Christianity, given the fact that six emperors 
                                                                                                                                      
Wang Zheng’s help, to be used by the Jesuits to learn Chinese, in which Chinese 
characters were transcribed in Roman alphabet. 
16 Qiqi tushuo, pp. 10-11.  
17 Qiqi tushuo, p. 11.  
18 Qiqi tushuo, p. 12. 
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since Tang Taizong 唐 太 宗 had worshipped it devoutly.19 In fact, Wang 
was one of the earliest Chinese converts to Christianity,20 and there are 
many places in the Qiqi tushuo where he accepts various Biblical accounts. 
For example, in a passage of the “Biaodeyan”, he says that “the beginning 
of tools originated from men's ancestors.”21 In explaining this passage, he 
follows the account of the Genesis:  
The Creator (zaowuzhu 造 物 主), having created heaven 
and earth, immediately created the ancestors of man―a 
man named Adam (阿 當), and his wife named Eve (Ewa 
厄 襪). … After Adam and Eve did not obey the Lord's 
order, violated the warning and received the punish-
ment, … Adam began to make tools for tilling lands and 
so on, and [had to] find clothing and food by himself.22 
Wang even adds that “therefore, the use of machines all began from the 
ancestor’s [i.e. Adam’s] original making [of them].”23 It can be noted that he 
does not use the tactic of separating Western learning from the Western 
religion of Christianity, a tactic which many later Chinese thinkers were to 
use in order to alleviate the problems of accepting Western knowledge.24 
                                                          
19 See Qiqi tushuo, pp. 12-13. In 1625, not long before the publication of the Qiqi 
tushuo, a stone stele (Daqin jingjiao liuxing Zhongguo bei 大 秦 景 敎 流 行 中 國 碑) 
with Chinese and Syriac inscriptions was discovered in Xi’an. Wang seems to be 
referring to this stele, which was regarded as evidence for the presence of the 
Nestorian church in Xi’an from 631 to the mid-eighth century. On this “Nestorian 
monument”, see, e.g., David E. Mungello (1985), pp. 164-172.  
20 On the Christian faith of Wang Zheng, see Fang Hao (1969), pp. 326-333; 
Huang Yinong (2005). On the front page of the Qiqi tushuo, Wang refers to himself 
as “Guanxi Jingjiao houxue” 關 西 景 敎 後 學 (Pupil of the Christianity of Shaanxi). 
After the discovery of the stone stele mentioned in the preceding note, many 
Chinese Christians referred to themselves as a “Jingjiao houxue” 景 敎 後 學. 
21 Qiqi tushuo, p. 61.  
22 See Qiqi tushuo, pp. 61-62. In an earlier passage also, he uses such expressions 
as “Since [the time when] the Creator made heaven and earth till the time of the 
Flood” (Qiqi tushuo, p. 61), and “the Creator created (sheng 生) things” (Qiqi tushuo, 
p. 47).  
23  See Qiqi tushuo, p. 62. In a way he was doing something similar to the 
traditional Chinese habit of attributing the making of tools and institutions to the 
ancient sages, which can be traced back to the “Xicizhuan” 繫 辭 傳 (Appended 
Verbalizations [to the Book of Changes]), B2. 
24 In the 1620s, the Jesuit missionaries and their Chinese converts began to resort 
to such a tactic, one that was to be widely adopted by the Chinese scholars who 
accepted Western scientific knowledge. See, e.g., Ad Dudink (2001), p. 221.  
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Nor does he use the strategy of the “Chinese origin” theory, the belief that 
the Western scientific knowledge coming into China at the time had its 
origin in ancient China, popular later on among those advocating the adop-
tion of Western knowledge.25 It is likely that, if anything, he was more sym-
pathetic to the contrary notion, held by some Jesuits of his time, that many 
ideas of ancient China had their origin in the ancient West.26 
2.2.2 Knowledge of “Mere Tools”  
In dealing with the other problem, that of studying the knowledge of “mere 
tools”, Wang Zheng’s answer, as we have seen, was that such knowledge is 
nevertheless useful for the well-being of the country and its people. Along 
these lines, he says that the Qiqi tushuo is searching for “an aid to hands and 
feet” (shouzu zhi zi 手 足 之 資), whereas the earlier book, the Xiru ermu zi, 
was searching for an aid to the ears and eyes.27 This invites another ques-
tion, however, from the same person who had asked the earlier question:  
The ears and eyes have [what] aid [them]. The hands 
and feet have [what] aid [them]. Can the mind alone not 
have [what] aids [it]? [Among] the Western scholars' 
books that fill their rooms, the books aiding the mind 
must be abundant. [Yet,] you have not translated them, 
and only translated this book of machines. Why?28 
Wang’s practical bent can be seen in his answer to this question, in which 
he justifies his writing of the Qiqi tushuo in still another way: While it is 
possible to give a rough explanation of “the machines (qi 器) that have trac-
es” (youji zhi qi 有 迹 之 器), “the principle (li 理) without form” (wuxing zhi 
li 無 形 之 理) is very difficult to discuss.29 In other words, he is saying that 
in the Qiqi tushuo he is dealing with concrete things with tangible forms and 
effects, while avoiding the difficult, abstract things like the mind (xin 心) 
and principle (li), the subjects on which the discourse of traditional Confu-
cian scholars had been focused. 
It was Wang’s view that scholars should read the Qiqi tushuo, which 
contained such useful knowledge. Concluding the “Biaoxingyan” by speak-
                                                          
25 On the theory of the “Chinese origin of Western learning” widely held by the 
Chinese of the time, see, e.g., Liu Dun (1986), pp. 59-62; John B. Henderson (1986), 
pp. 139-143; Jiang Xiaoyuan (1988), pp. 101-108; Wang Yangzong (1995), pp. 39-45; 
Chu Pingyi (2003), pp. 193-215. 
26 Mungello (1985), p. 93 et passim; Jacques Gernet (1985), pp. 29, 37, 129-130; 
Benjamin A. Elman (2005), pp. 27, 139-141. 
27 Qiqi tushuo, p. 12.  
28 Qiqi tushuo, p. 13.  
29 Ibid.  
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ing of various practical uses of the learning of weights, he says: “It can be 
seen that what are related and connected to this learning are extremely 
important. Those who have their mind on the task of statecraft should not 
neglect them.”30 In the “Biaodeyan” he also says: “These various strange 
machines not only enrich the routines of people’s daily use, but can also 
assist the great task of governing of the country. Their benefits are limitless. 
Scholars must themselves know and adopt them.”31 He ends the “Biao-
deyan” with the remark: “[It is said that] the small ways (xiaodao 小 道) can 
be looked at. [But] actually they are the urgent tasks for the great learning 
(daxue 大學).”32 
2.3 Knowledge of Machines as a Legitimate, Respectable “Learning”  
In defending the “learning of liyi,” knowledge fraught with such problems, 
Wang also resorts to some conventional habits. As authors of many other 
books did in their prefaces, he finds support from the ancient classics. For 
example, he justifies his writing of a book on machines by pointing out that 
Confucius, who said “gentlemen are not mere tools,” nevertheless said in 
the “Xicizhuan” 繫 辭 傳 that “[Of those who] prepared things, extended 
their use and created tools for the benefit of the world, none are greater 
than the sages.”33 He also uses, in various places in the prefatory and intro-
ductory pages of the Qiqi tushuo, some of the key words of the Confucian 
tradition, such as “principle” (li   理), “nature” (xing  性), and “virtue” (de 
德). The titles themselves of the “Biaoxingyan” and the “Biaodeyan” con-
tain these words; he explains that what is discussed in the former is “the 
                                                          
30 Qiqi tushuo, p. 50.  
31 Qiqi tushuo, p. 60.  
32 See Qiqi tushuo, p. 64. The expression “small ways” (xiaodao 小 道), which 
originally appeared in the Lunyu (19.4: “Even ‘the small ways’ must have what are 
worth ‘looking at’ (guan 觀). But if pursued too far, one may be bogged down. For 
this reason the superior man does not ‘do’ (wei 爲) them.” 雖 小 道, 必 有 可 觀 者 焉. 
致 遠 恐 泥, 是 以 君 子 不爲 也.), refers to such things as techniques, agriculture, 
medicine and divination. See, e.g., Kim Yung Sik (2000), pp. 246, 249. In the Siku 
quanshu tiyao, the compilers also say that the content of the Qiqi tushuo “is not 
necessarily impossible to constitute a learning of one branch” (Qiqi tushuo, pp. 2-3). 
(Earlier, however, the same compilers say that the “Biaoxingyan” and the 
“Biaodeyan” greatly “exaggerated the marvels of their methods, are mostly absurd 
and licentious, and are not worth investigating.”) In his postscript Qian Xizuo also 
says: “Although techniques are trivial things, if one does not exert one’s mind fully 
to them, one cannot attain them” (Qiqi tushuo, p. 325).  
33 See Qiqi tushuo, p. 11. The “Xicizhuan” passage (bei wu zhi yong li cheng qi, yi 
wei tianxia li, mo da hu shengren 備 物 致 用 立 成 器, 以 爲 天 下利, 莫 大 乎 聖 人) 
appears in ch. A11.  
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internal nature” (neixing 內 性) of the learning of weights, while “the exter-
nal virtues” (waide 外 德) are discussed in the latter.34 He begins his discus-
sion, in the “Biaoxingyan”, of the relation of the three learnings―“learning 
of numbers” (shuxue 數 學), “learning of measures” (duxue 度 學), “learning 
of weights”―by saying that “weight has the ‘nature’ and the ‘principle’ of 
weight (zhong zhi xing li 重 之 性 理)”; he ends by saying that “the three 
learnings are equally born from ‘nature’ and ‘principle,’ and like brothers 
and families they cannot be separated from one another.”35 In explaining 
the reason why he has prepared the long discussion titled the “Biaoxin-
gyan” he speaks of “the ‘nature’ and the ‘principle’ of the subtle method in 
this [book].”36 He also uses the common expression for the traditional ideal 
of Confucian learning, “extensive and concise” (bo er yue 博 而 約), in char-
acterizing the learning of weights in the “Biaoxingyan”.37 
Wang’s main strategy, however, is to show that the “learning of liyi” 
possesses characteristics of a legitimate, respectable learning. His main 
effort is given over to finding a place for the learning of liyi among the sub-
jects of learning that were coming from the West. It is to be noted in this 
connection that he does not resort to the traditional ideas of “broad [study 
of] things” (bowu 博 物) and “investigation of things” (gewu 格 物), which 
would naturally have been used by a scholar in advocating concrete, prac-
tical knowledge, as in the cases of the Tiangong kaiwu 天 工 開 物 (Heaven, 
Work and the Inception of Things) and various other miscellaneous books 
on specialized topics.38 
First, Wang shows that many subjects of “learning” were used in the Qi-
qi tushuo. In the “Guide to the Users”, he lists, in addition to the learning of 
weights, which he calls the “proper use” (zhengyong 正 用) of the learning of 
liyi, “borrowing sources” (jiezi 借資): “the learning of exhausting the prin-
ciple and investigating things” (qiongli gewu zhi xue 窮 理 格 物 之 學), “the 
learning of measures,” “the learning of numbers,” “the learning of perspec-
tive”  (shixue 視 學), and the “learning of musical pitches”  (lülü xue  呂 律 
學).39 In thus locating the basis of the content of his book in these learnings, 
Wang was claiming a status as a learning for its subject, the “learning of 
liyi”. 
                                                          
34 Qiqi tushuo, p. 53.  
35 Qiqi tushuo, pp. 47-48.  
36 Qiqi tushuo, p. 50.  
37 Qiqi tushuo, p. 49.  
38 Elman (2005), chap. 1; Willard J. Peterson (1998), pp. 783-788.  
39 Qiqi tushuo, p. 15.  
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Wang also shows that the information recorded in the Qiqi tushuo is 
based on books. The “References consulted” (yinqu 引 取) in the “Guide to 
the Users” lists eighteen books used in the Qiqi tushuo. They were mostly 
Western books written by Jesuits, like Matteo Ricci (Li Madou 利 瑪 竇, 
1552-1610), Adam Schall (Johann Adam Schall von Bell, Tang Ruowang 湯 
若 望, 1592-1666), and Giulio Aleni (Ai Rulüe 艾 儒 略, 1582-1649), and in-
clude such books as the Gaixian tongkao 蓋 憲 通 考, the Taixi shuifa 泰 西 水 
法, the Jihe yuanben 幾 何 原 本, the Kunyu quantu 坤 輿 全 圖, the Tianwenlüe 
天 文 略, the Tongwen suanzhi 同 文 算 指, the Tianzhu shiyi 天 主 實 義, and 
the Zhifang waiji 職 方 外 紀.40 That most of these books have nothing to do 
with machines and mechanical knowledge again reveals Wang’s real pur-
pose in listing these books―to enhance the intellectual standing of his own 
book. 
Wang has a clear notion as to which among the various learnings were 
more important and basic. In the “Biaoxingyan”, he divides the learnings 
listed in the “Guide to the Users” into two kinds. He singles out the learn-
ing of measures and the learning of numbers as the “proper sources (zheng-
zi 正 資) which can never be separated,” and explains:  
When the Creator created things, there were numbers 
(shu 數), measures (du 度) and weights (zhong 重). Every 
thing is like that. Number is nothing but [what is treated 
by] mathematics [suanxue 算 學 , literally “learning of 
computing”]; measure is [what is treated by] the learn-
ing of surveying (celiangxue 測 量 學); as for weight, it is 
[what is treated by] the learning of weights of this liyi.41 
Thus, the learnings of measures and numbers are essential for the learning 
of weights. He says: 
Comparing the quantity of that weight with this weight 
depends on mathematics; comparing the size of that 
weight’s body with this weight’s body depends on the 
learning of surveying. Therefore, the learning of num-
                                                          
40 See Qiqi tushuo, pp. 16-18. On the details of the authorship, publication, etc. of 
these books, see Fang Hao (1969), pp. 346-348. Willard J. Peterson (1973) also 
contains information on the contents of these books.  
41 See Qiqi tushuo, p. 47. Almost the same content appears in the Siku quanshu 
tiyao (Qiqi tushuo, p. 1). In his Postscript, Qian Xizuo says that “Western learning 
has three subjects. The [learning of] liyi is one [of them].” The remaining two must 
have been the learnings of measures and numbers.  
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bers and the learning of measures are what are essential 
for the learning of weights.42 
He even goes on to say that “it was because the learning of weights came 
from these learnings of measures and numbers that it can be said to be ‘ex-
tensive and concise’.”43 In his preface, Wang quotes the following remark 
by Schreck that explains why the two learnings were so important and ba-
sic: 
Translating this is not difficult. But, although this subject 
[literally, “this way” (cidao 此 道)] belongs to the trivial 
technique of the liyi, one still has to investigate the learn-
ing of measures and numbers first before being able [to 
translate it]. Generally, when it comes to the subtlety of 
the use of machines, first there must be measures and 
numbers. Based on measures, one does surveying; based 
on numbers, one makes calculations. Based on surveying 
and calculation, one has proportions (bili 比 例). After 
basing oneself on proportions, one can exhaust the prin-
ciples of things. After the principles are attained, meth-
ods (fa 法) can be established. If one does not understand 
surveying and calculation, one can never attain propor-
tions. If one does not attain proportions, one certainly 
will not be able to understand this Qiqi tushuo.44 
Wang then notes that there were specialized books devoted to the study of 
surveying, calculation, and proportions - “a specialized book devoted to” 
surveying,
45
 the Tongwen suanzhi for calculation, and the Jihe yuanben for the 
proportions. The implication is that the Qiqi tushuo is the specialized book 
devoted to the learning of liyi.  
In contrast to the two basic learnings of measures and numbers, the 
learning of perspective and the learning of musical pitches were 
“borrowing sources which at times can supplement [the learning of 
weights].”46 Wang notes that these “borrowing sources”, although they may 
not be essential, can still supplement the learning of weights. He explains it 
in the following way: 
                                                          
42 Qiqi tushuo, p. 48.  
43 Qiqi tushuo, p. 49.  
44 Qiqi tushuo, p. 9.  
 
45
 It is likely that he was referring to the Celiang fayi 測 量 法 義. 
46 Qiqi tushuo, p. 48.  
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In general, the original use of the learning of weights is 
controlled by hands and feet, the learning of perspective 
is controlled by the eyes, and the learning of musical 
pitches is controlled by the ears. [Thus, the learnings of 
perspective and musical pitches] may appear not very 
essential. Yet, without the learning of perspective, vari-
ous shapes cannot be constructed; without the learning 
of musical pitches, the rhythm of weight, speed and 
height are not easy to coordinate. Moreover, is it not true 
that those machines making wind, blowing, and making 
sounds borrow [the learning of] musical pitches? There-
fore, [when we look at the relationship of] the two learn-
ings [of perspective and pitches] with respect to the 
learning of weights, they are not [close like] a family, but 
are in fact more intimate, can supplement each other, 
and should not be slighted.47 
3. Characteristics of the Learning of Liyi as a Learning 
As part of his effort to establish the learning of liyi as a respectable and 
legitimate learning, Wang Zheng analyzes various characteristics of the 
learning of liyi, and tries to present them in a systematic way. 
3.1 Lists of Various Aspects of the Learning of Liyi: “Guide to the Users” 
In the “Guide to the Users” (fanli), Wang provides a number of lists in 
which he systematically enumerates and classifies various aspects of the 
learning of liyi. In addition to the list of learnings and the books used in the 
Qiqi tushuo, which we have seen in the previous section, he lists the follow-
ing items:48  
 
-  “Tools used in constructing the machines” (zhiqi qi 制 器 器): 19 tools used 
in constructing (zhi 制) the machines: including various kinds of rulers (chi 
尺) and compasses (guiju 規 矩).  
-  “Symbols” (jihao 記 號): Roman alphabetical symbols used in designating 
various parts of the machines in the illustrations. 
-  “Names of all things used [as parts]” (mei suoyong wu mingmu 每 所 用 物 
名 目): 66 items used as parts of the machines, including poles (zhu 柱), 
beams (liang 梁), racks (jia 架), axles (zhou 軸), wheels (lun 輪), and pulleys 
(lulu 轆 轤).  
                                                          
47 Qiqi tushuo, pp. 48-49.  
48 Qiqi tushuo, pp. 18-32. 
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-  “[Things] used [in operating] the machines” (zhuqi suoyong 諸 器 所 用): 29 
things to be used in operating the machines, for example, the use of tools, 
men, horses, wind, water, weights, levers (gang 槓), wheels, screws, etc. 
 
The extent to which he tries to make his lists appear as systematic as possi-
ble can be seen in the next two items. Under the heading, “the abilities of 
various machines” (zhuqi nengli 諸 器 能 力), he classifies and lists various 
functions of the machines:49 
 
- with small force control great weight (neng yi xiaoli sheng dazhong 能 以 小 
力 勝 大 重) 
- cause heavy things to rise high (neng shi zhongzhe sheng gao  能 使 重 者 升 
高) 
- cause heavy things to go far (neng shi zhongzhe xing yuan 能 使 重 者 行 遠) 
- cause things that are low to rise gradually and endlessly (neng shi zai xiazhe 
dishang er bu qiong 能 使 在 下 者 遞 上而 不 窮) 
- cause things that do not move to move constantly and ceaselessly (neng shi 
bu dongzhe chang dong er bu xi 能 使 不 動 者 常 動 而 不 息) 
- cause things that do not make sound to make sound by themselves (neng 
shi bu mingzhe zi ming 能 使 不 鳴 者 自 鳴) 
- cause things that do not blow to blow by themselves (neng shi bu chuizhe zi 
chui 能 使 不 吹 者 自 吹) 
- cause big things to become small (neng shi dazhe xiao 能 使 大 者 小) 
- cause small things to become big (neng shi xiaozhe da 能 使 小 者 大) 
- cause things that are close by to become far (neng shi jinzhe yuan 能 使 近 者 
遠) 
- cause things that are far to become close by (neng shi yuanzhe jin 能 使 遠 者 
近) 
 
Under the heading, “the benefits of various machines” (zhuqi liyi 諸器利益), 
he classifies the advantages brought by the use of machines in the following 
way:50 
 
- save great force (sheng dali 省 大 力) 
- avoid great labor (mian dalao 免 大 勞) 
- solve great pains (jie daku 解 大 苦) 
                                                          
49 Qiqi tushuo, pp. 32-33. 
50 See Qiqi tushuo, pp. 33-34. The “Guide to the Users” ends with a “Complete 
[list of] the diagrams and explanations of the machines” (Quanqi tushuo 全 器 圖 說), 
which lists all the “diagrams and explanations” (tushuo 圖 說) contained in volume 
3. Something called “diagrams and explanations of man flying” (Renfei tushuo 人 飛 
圖 說) is included in the list in the “Guide to the Users”, but is not actually found in 
volume 3.  
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- solve great difficulty (shi da'nan 釋 大 難) 
- save large expenses (jie dafei 節 大 費) 
- grow great knowledge (zhang dashi 長 大 識) 
- increase great wisdom (zeng dazhi 增 大 智) 
- bring, with ease and without danger, all things that are difficult to bring  
 (zhi yiqie nanzhi zhi wu pingyi er wu weixian 致 一 切 難 致 之 物 平 易 而 無  
 危 險) 
3.2 The “Inherent Nature” of the Learning of Liyi: “Biaoxingyan” 
In the “Biaoxingyan” 表 性 言, Wang sets out, in a more systematic and 
analytical way, to show the nature of the learning of liyi as a branch of 
learning. What he calls the “internal nature” of the learning of liyi are the 
following: 
1. The purview (si 司): the main task of the learning of liyi. We have seen that 
Wang defines it as “moving weights” (yunzhong 運重). 
2. The “alloted place” (fensuo 分 所): the places where the knowledge of the learn-
ing of liyi exists. Wang divides it into two kinds: “the main place” (bensuo  本 
所), and the “borrowed (subsidiary) place” (jieso 借 所). He says: “The ‘main 
place’ exists inside [man], and refers to ‘clear comprehension’ (mingwu 明 悟). 
… The ‘borrowed place’ exists outside, and refers to ‘diagrams and books’ (tuji 
圖 籍).”51 
3. The attainments (zaoyi 造 詣): methods by which knowledge of the learning of 
liyi is attained. Wang mentions the following three methods:52 
- transmission by teachers (shichuan 師 傳)  
- models and patterns (shiyang 式 樣)  
- “seeing much, thinking much, and making much” (kan duo xiang duo zuo 
duo 看 多 想 多 做 多)  
 
He adds that although all learnings depend on these three methods, the 
learning of liyi depends on them especially heavily. It was his view that, of 
the three methods, all of which are important, the third is the most impor-
tant. He gives the reason in the following way: 
If [knowledge of a machine is] not transmitted by teach-
ers, it cannot be made. If there is no model and pattern, 
one cannot make it by oneself depending on nothing. 
[Even though] there are both [of the above], if the eyes 
seeing [them] are not well-versed, the mind thinking 
[about them] is not detailed, or if the hands making 
                                                          
51 Qiqi tushuo, p. 39.  
52 Qiqi tushuo, p. 40. 
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[them] are not diligent, then one cannot be conversant at 
this learning after all. … If it is transmitted by teachers, it 
is easy to understand. But teachers cannot always be at 
hand, and thus it is difficult [to have it always transmit-
ted by teachers]. Models and patterns are the most con-
venient. But there still are people who cannot under-
stand even though there are models and patterns. There-
fore, to see much, think much, and make much oneself is 
especially important.53 
4. The functions (zuoyong 作 用): subjects treated by the learning of liyi. Wang lists 
the following four:54 
- principle of things (wuli 物 理) 
- weighing and measuring (quandu 權 度)  
- moving (yundong 運 動)  
- bringing things (zhiwu 致 物)  
 
In his view, these four are connected to each other in a sequence: each is the 
basis on which the next in the sequence depends: 
Let us suppose that one wants to bring a thing. If one 
does not get the method of moving, then one cannot 
bring it. Wanting to move [a thing], if one cannot weigh 
and measure it, there is no way to move it. And, if 
weighing and measuring are not based on the examina-
tion of the principle [of things], what will be weighed 
and what will be measured? Therefore [these] four need 
one another, and together they become the “great func-
tion” (dayong 大 用) of this learning [of liyi].55 
5. The “transmission and [the sources] based on which [the knowledge of liyi] 
arises (suo chuanshou yinqi 所 傳 受 因 起): the ways people came to have the 
ideas about the machines discussed in the Qiqi tushuo. Wang speaks of the fol-
lowing five:56 
 
- gradual transmission from the first inventor (shizu dizhuan 始 祖 遞 傳) 
- arising out of pressing needs (jiongpo shengxin 窘 迫 生 心). For example, 
“pressed by hunger and cold, one thinks of making food and making 
                                                          
53 Qiqi tushuo, pp. 40-41.  
54 Qiqi tushuo, p. 42. 
55 Qiqi tushuo, p. 43.  
56 Ibid. 
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clothes; pressed by wind and rain, one thinks of making walls and mak-
ing palaces and rooms.”57 
- arising from seeing the behaviour of animals (chuwu qijian 觸 物 起 見). 
- obtained from accidental thinking (ouwu er de 偶 悟 而 得). Wang men-
tions the example of Archimedes (Yaximode 亞 希 默 得) who “acciden-
tally thought” (ouwu) of an idea while taking a bath.58 
- achieved when thinking reaches an extreme degree (siji er tong 思 極 而 
通). Wang says: “If a man can think and deliberate constantly, then the 
mind (xinji 心 機) spontaneously becomes detailed and a clear compre-
hension develops spontaneously.”59 
 
1)  The “material” or “stuff” (liao 料): principles (li 理) and methods (fa 
 法 ) by which the machines operate. Wang defines them as the 
 “constituents” (cailiao 材 料) of the learning of liyi. But from his fol-
 lowing explanation, it can be seen that the “liao” refers to principles 
 and methods: 
“Material” (liao 料) is the constituent of the learning of 
liyi. For example, if there is a thing difficult to lift, one 
sometimes uses man-power, sometimes uses horse-
power, sometimes uses springs (guanli 關 棙), and some-
times uses lathes (lunpan 輪 盤). One method is not suffi-
cient; a hundred methods help it. The machines are dif-
ferent in their kinds, but their constituents do not go be-
yond the two items of principles and methods.60 
2)  The “model” (mo 模): structure of machines. The opening sentence  of 
this item runs as follows: “If one examines the model [of a machine], 
there are the ‘units’ (ti 體) and there are the ‘systems’ (zhi 制). Actually, 
they are connected to each other following a sequence.”61  He explains it 
in the following way: 
The “model” is nothing but the “units” and “systems”. 
In general, if one makes a model with constituents (cai-
liao 材 料) but without units and systems, then one can 
never accomplish a machine. But as for the units and 
systems, even though there may be a hundred and a 
thousand differences, actually each one is connected to 
                                                          
57 Qiqi tushuo, p. 44.  
58 Qiqi tushuo, p. 45. 
59 Qiqi tushuo, p. 46.  
60 Ibid.  
61 Qiqi tushuo, p. 47.  
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one another according to a sequence, and [thus] is not 
tangled.62 
He goes on to provide the example of a self-striking clock (zimingzhong 
自 鳴 鐘), the parts of which are connected systematically to one another 
so as to perform its function. It can be seen that the “model”, for him, re-
fers to the structure of a machine, in which the “units” are assembled 
together according to a “system” to construct the whole machine. 
 
3)  The “sources” (zi 資): the subjects of learning that are used in, and 
 are the basis of, the learning of liyi. We have already seen Wang’s 
 ideas about them, especially his discussion of the “proper 
 sources”―the learnings of measures and numbers―and the “bor-
 rowing sources”―the learnings of perspective and musical pitches.  
 
4)  The “effects” (xiao 效): abilities and benefits of machines. On this last 
 item in the “Biaoxingyan”, Wang says: “When [one’s knowledge of 
 the learning of liyi is] substantial, its effect will necessarily be vast. 
 Therefore, its ability will be great, and its benefits for the world of 
 men will be numerous.”63 Taking the machine of “lifting weights” 
 (qizhong 起 重) as an example he explains that the effects of the learn
 ing of liyi are “to save much force” (sheng duoli 省 多 力), “to save 
 large expenses” (jie dafei 節 大 費), and “to make normal and not to 
 bring dangers” (pingshi er buzhi xianwei 平 實 而 不 致 險 危).64 
 
In the “Diagram on the Internal Nature of the Liyi” (Liyi neixingtu 力 藝 內 
性 圖), attached at the end of the “Biaoxingyan”, Wang divides all the 
above nine into three groups:65 
 
- the “prior” (xian 先): “place” (suo 所, or fensuo 分 所); “transmission” (chuan 
傳 or suo chuanshou yinqi 所 傳 受 因 起); “achievement” (zao 造, or zaoyi 造 
詣); 
- the “main” (ben 本): “material” (liao 料); “source” (zi 資); “model” (mo 模); 
- the “posterior” (hou 後): “purview” (si 司); “function” (yong 用, or zuoyong 
作 用); “effect” (xiao 效). 
 
From what we have seen so far, it can be said that the first group (the 
“prior”) refers to the sources of the knowledge of the learning of liyi and 
                                                          
62 Ibid.  
63 Qiqi tushuo, p. 49.  
64 Qiqi tushuo, pp. 49-50. 
65 Qiqi tushuo, p. 51. 
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the methods used to obtain such knowledge, the second group (the “main”)  
to the principles and structures of the machines and their bases in various 
branches of learning, and the third group (the “posterior”) to the purpose, 
functions and effects of the learning of liyi.66 
3.3 The “External Virtues” of the Learning of Liyi: The “Biaodeyan” 
After discussing the “internal natures”―inherent characteristics―of the 
learning of liyi, Wang goes on to speak of the “external virtues” (waide  外 
德) in the “Biaodeyan” (表 德 言).67 What he lists as "external virtues" are 
mostly the features of the learning of liyi that manifest its benefits, advan-
tages and usefulness.68  
What he is aiming at in listing these features also seems to have been to 
support his claim of the importance and the intellectual status of the learn-
ing of liyi, the subject of the Qiqi tushuo. In particular, while speaking of 
many advantages of the learning of liyi, he states repeatedly that it is dif-
ferent from other learnings.  
First, he points out that the learning of liyi is “the most accurate and 
without error” (zui quedang er wucha 最 確 當 而 無 差).69  
Of all the learnings in the world only “the learning of 
calculation and survey” (suanshu celiang zhi xue 算 數 測 
量 之 學) [i.e. the learnings of measures and numbers] is 
free from the slightest error. And this learning of liyi is 
                                                          
66 The actual content of the “Biaoxingyan” does not follow the order of these 
three groups—the “prior”, the “main” and the “posterior”. Wang seems to have 
intended to arrange the first five in the actual list in such a way that the number of 
items in the categories increases gradually from one to five. This is consistent with 
his intention to show the systematic nature of the learning of liyi. 
67 In the introductory remarks of the main body ((3). above), he distinguishes 
the “Biaoxingyan” and the “Biaodeyan” by characterizing the former as 
“expressing the internal goodness of this learning” (biao ci xue zhi nei meihao 表 此 
學 之 內 美 好) and the latter as “expressing the external goodness of this learning” 
(biao ci xue zhi wai meihao 表 此 學 之 外 美 好). See Qiqi tushuo, p. 37. Peter Damerow 
and Urs Schoepflin have used such expressions as “internal conceptual structure of 
the science of weights and its methodological consequences”, and “external use 
and application of the science of weights”. See Damerow and Schoepflin (2006), 
p. 92. 
68 In this respect, the word, “virtue” (de 德), for him, seems to mean “properties” 
or “characteristics”. For example, speaking of an object hanging on a vertical line in 
volume 1 (no. 33) of the Qiqi tushuo, he assumes that “the line has two ‘virtues’ (de), 
namely that it has no weight, and that it does not break.” See Qiqi tushuo, p. 95. 
69 Qiqi tushuo, p. 53.  
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based upon the learnings of measures and numbers. … 
Therefore, it is the most accurate and has no error. Only 
this learning is so. It is not like the other learnings, which 
some consider all right but others consider not so, and 
some think as correct but others reject as incorrect.70  
This is naturally so, because “all people clearly comprehend their causes 
[literally, ‘that by which they are so’ (suoyiran 所 以 然)]. People themselves 
cannot help taking it to be correct. It is not [that they are] forced [to do so].” 
Even if there appear errors, they cannot be errors of the learning of liyi it-
self; they arise because “the material qualities of the machine may have 
deficiencies, or otherwise, the way man makes [the machine] is [sometimes] 
in accordance with the [proper] method and [sometimes] not in accordance 
with the [proper] method.”71 
The second feature Wang speaks of as the “external virtue” of the learn-
ing of liyi is that it is “extremely easy and simple, and [thus machines] can 
be made [based on it]” (zhi yijian er kezuo 至 易 簡 而 可 作).72 His explana-
tion for this is that the learning of liyi is based on simple principles (li 理), 
and that its content has “marks”(ji 迹) and “patterns” (shi 式). 
In general, the “duty” (gong 公) of a machine is just one, 
and the “cause” (suoyiran 所 以 然) of a machine is also 
just one, and is extremely obvious. [The machine] does 
not depend on many “units” (ti 體), and moreover the 
units are not connected to one another very much. If one 
fully understands one unit, the other units can be in-
ferred. Think about it once, then it can be thoroughly 
understood. It is different from other learnings, which 
may sometimes be not easy to understand even after ex-
hausting all the power of the mind. Its principles are 
easy and clear. Its method has marks and is easy to un-
derstand. The machines all have established patterns, 
and can be made following them. Therefore this learning 
                                                          
70 Qiqi tushuo, p. 53-54.  
71 Qiqi tushuo, p. 54.  
72 Ibid. It is interesting to note that elsewhere he speaks in similar terms of 
Catholicism: that it is “most truthful, most upright, and most universal. It is also 
most clear, easy and simple. So everyone can practice it; everyone must practice it 
in daily life. Everyone, always, everywhere, cannot but practice it.” See 
“Renhuiyue” 仁 會 約, in Song Boyin (2004), pp. 141-162, on p. 162. 
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[of liyi] is extremely easy and simple, and everyone can 
make [machines based on it].73  
In the following sections, Wang also notes that, although machines may 
appear strange and cause wonder in people, such feelings will disappear 
and one will experience an intellectual satisfaction when one masters the 
learning of liyi and understands the causes of the machines.74 
Wang provides the interesting observation that the learning of liyi can 
fulfill the role of a “supervisor” (dufu 督 府).75 He notes that there are two 
levels of artisans: “Those who are below obey the orders of those above and 
carry out various works. … But since this learning came into being, all the 
“hundred artisans” (baigong 百 工) who used to be above are [now] below 
[and obey orders], and this learning alone stays above [and supervises 
them].”76 As the reason why the learning of liyi can fulfill such a supervis-
ing role, he suggests the following capacities of the learning of liyi, refer-
ring to them as its “nobleness” (zungui 尊 貴):77 
 
- capacity to provide various machines to the hundred artisans (neng shou 
zhuqi yu baigong 能 授 諸 器 於 百 工) 
- capacity to show the uses of various machines (neng xian zhuqi zhi gong 能 
顯 諸 器 之 用) 
- capacity to explain the causes of various machines (neng mingshi zhuqi zhi 
suoyi ran 能 明 示 諸 器 之 所 以 然) 
- capacity to enable those who never had machines to make machines them-
selves (neng yu conglai wu qi zhe zi chuang xinqi 能 於 從 來 無 器 者 自 創 新 
器) 
- capacity to provide methods to assist what cannot be attained by [human]  
works (neng yi chengfa buzhu gongzuo zhi suo bu ji 能 以 成 法 輔 助 工 作 之 
所 不 及) 
 
                                                          
73 Qiqi tushuo, pp. 54-55.  
74 See Qiqi tushuo, pp. 55-57. In the last paragraph of the “Biaoxingyan”, he says 
that “this learning is most strange (qi 奇) and also most profound (shen 深).” See 
Qiqi tushuo, p. 50. In vol. 2, after discussing the inclined plane, he makes a similar 
remark: “When one can comprehend the subtleness of its cause (suoyiran), then of 
all the machines under heaven there will be none that is difficult to make. Man who 
has a precise mind will not have a difficulty to understand.” See Qiqi tushuo, p. 190. 
75 Qiqi tushuo, p. 57.  
76 Ibid.  
77 Qiqi tushuo, pp. 57-58.  
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In this way, he is suggesting that the learning of liyi makes tasks easier and 
simpler so that they are manageable by simple laborers without others su-
pervising them. 
Of course, Wang does mention practical utility as one of the “external 
virtues” of the learning of liyi. He says that it can “open good sources for 
benefits [for people]” and speaks of many machines as examples support-
ing his claim. 78  But perhaps because this virtue was too obvious, he 
promptly moves on to point out other characteristics. For example, he says 
that the use of machines is the same in all places, and has been the same 
since the beginning, because machines have been continuously transmitted 
since the time they were first made.79 To illustrate this, he notes that even in 
extremely remote and uncivilized places people make boats to catch fish 
and bows to hunt animals, and that many machines that were used in con-
structing the castles and buildings of Babylon (Babinuan 巴 必 暖) have been 
transmitted and are still in use. 
After mentioning these characteristics, Wang, a converted Christian, ex-
presses his belief that machines were first made by the ancestor of man.80 In 
his explanation of this, he resorts to some Christian doctrines like the origi-
nal sins of Adam and Eve and the consequent Fall. He ends the discussion 
with the following remark, implying that heaven also plays a role in mak-
ing machines: 
The use of machines all originated from the ancestor [of 
men, who] first made them. However, [men] also follows 
(ji 繼) heaven and establishes the supreme. [The ma-
chines] are obtained half by man’s force (renli 人 力) and 
half by heaven’s skill (tianqiao 天 巧).81 
This is followed by the suggestion that the methods of machines are in ac-
cord with what happens in nature: “The subtleness of establishing methods 
is in accord with heaven.” 
He then distinguishes the difference between the making of machines 
and the generation of things in nature in the following way: 
Things under heaven all spontaneously come into being 
and are completed of themselves. But the method of 
these machines are created and produced according to 
the principles of things (wuli 物 理). The saying that "if 
                                                          
78 Qiqi tushuo, pp. 58-60. 
79 Qiqi tushuo, pp. 60-61.  
80 Qiqi tushuo, p. 61. 
81 Qiqi tushuo, p. 62.  
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there is a thing there must be a rule" (you wu biyou ze 有 
物 必 有 則) refers to this.82  
He ends the “Biaodeyan” by mentioning four kinds of relations between 
machines and the natural things:83 
Although the methods [of machines] are based on mani-
pulations [by men], when they are compared with the 
things created [in nature, the following can be seen:] 
Some [machines] are similar (xiangsi 相似) [to what oc-
curs naturally]; some help (xiangbang 相 幇) [the natural 
things and men]; some excel (xiangsheng 相勝) [the natu-
ral things]; some ridicule (xiangxiao 相 笑) [nature].84 
As examples of machines “similar” to what occurs naturally, he mentions 
the “self-rotating mill” (zizhuanmo 自 轉 磨), the “self-moving cart” (zixing-
che 自 行 車), and the “self-striking clock” (zimingzhong 自 鳴 鐘), which 
move by themselves just as the heavenly bodies do. He even speaks of a 
human-shaped machine which can see, hear, move and hold things as men 
do. For machines “helping” natural things and men, he refers to the use of 
screws, pulleys and lathes, or the power of wind, water or air to do things 
that men and animals cannot do. On machines “excelling” nature, he says: 
“With small power [the machine] raises, moves and turns heavy weights. It 
is not difficult to ‘excel’ even extremely heavy things.” By the expression 
“ridiculing” nature, he means machines achieving effects contrary to na-
ture. For example, “the nature of the weight originally is staying down. But 
this machine not only excels it, but also makes heavy things go up by them-
selves without knowing it.”
85
 
4. The Content of the Main Part of the Qiqi tushuo 
 In the “Four Explanations” (Sijie 四 解), Wang Zheng lays out the contents 
of the four volumes he originally planned.86 The first volume, the “Explana-
                                                          
82 See Qiqi tushuo, p. 63. Here he is quoting the Shijing 詩 經 (Classic of Odes) 
phrase (poem no. 260. 天 生 蒸 民, 有 物 有 則). In volume 2 of the Qiqi tushuo, after 
discussing the helix screw, he also says: “In general, this is [the way in which] 
heaven and earth show the images of things by means of the great and subtle 
functions and thereby direct people to use [them].” See Qiqi tushuo, p. 189. 
83 Qiqi tushuo, pp. 63-64. 
84
 Qiqi tushuo, p. 63. 
85
 Qiqi tushuo, p. 64. 
86 Qiqi tushuo, pp. 67-68.  
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tion of Weight” (zhongjie 重 解), deals with “weights” (zhong 重), because, 
according to him, “this learning [of liyi] on the whole is set up for the sake 
of ‘moving weights’.” The second volume, the “Explanation of Machines” 
(qijie 器 解), deals with machines, because “when weights cannot be raised 
[by man or animal power], machines must be used to raise [them].” He 
adds: “One machine is not sufficient. We look for the most skilful machines 
among the machines.” The third volume is the “Explanation of Force” (lijie 
力 解), because force is necessary to run machines. The fourth volume, the 
“Explanation of Motion” (dongjie 動 解), deals with “motion” (dong 動), 
because what machines are supposed to do―raise, move, and turn heavy 
things―are all “methods of motions” (dongfa 動 法).  
It appears from this that originally there were, or at least Wang intended 
to compose, a more theoretical book, in four volumes, systematically dis-
cussing “weight”, “machines”, “force”, and “motion”. Yet, the actual or-
ganization of the Qiqi tushuo is different from this systematic plan. The ex-
tant Qiqi tushuo is in three volumes instead of four; and only the first vol-
ume has the title, the “Explanation of Weight”. The second and the third 
volumes do not even have volume titles.  
Of the three extant volumes, volume one more or less follows the plan 
outlined in the “Four Explanations”. It has the title, the “Explanation of 
Weight”, and deals with geometrical, static and hydrodynamic problems 
involving bodies with weights: center of gravity, specific gravity, buoyancy, 
pressure, and so on. It also contains other items of Western natural knowl-
edge. Wang notes, for example, that “water cannot be pressed”, and ex-
plained the reason: “The body of water is the most tight and dense. That is 
why it cannot be further pressed.”87 He further notes that two bodies cannot 
occupy one place.88 What is most notable, however, is that he begins the 
volume with a discussion of the basic cosmological structure, in which the 
heavy earth is at the center and heavy objects fall down towards the earth's 
center.89 It can be seen from this that he tried to include most of the contents 
of the Western books he had seen, including geometrical and cosmological 
knowledge. 
The second volume, on the other hand, does not have the title “Explana-
tion of Machines”, and although it deals with basic principles underlying 
the workings of the machines, plus some discussion of the six “simple ma-
chines”, it is difficult to consider them as constituting the “Explanation of 
Machines” outlined in the “Four Explanations”. The volume begins, in nos. 
1-7, with discussions on a number of general points about machines. For 
                                                          
87 Qiqi tushuo, p. 97.  
88 Qiqi tushuo, p. 99.  
89 Qiqi tushuo, pp. 69-73. 
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example, in nos. 2 to 4, Wang discusses various functions of the machines, 
the materials of which they are made, and their shapes. He states in no. 5 
that machines do not move by themselves, but need man's force to move 
them, and in no. 7, that a larger machine needs a longer time to operate. In 
no. 8, he lists the six simple machines: balance (tianping 天 平), steelyard 
(dengzi 等 子), lever (henggan 橫 杆), pulley (huache 滑 車), wheel (yuanlun 圓 
輪), and screw (tengxian 藤 線), and from no. 9, he discusses them one by 
one. But his discussion is mainly of a natural historical nature―providing 
classifications, names, uses, parts, etc. of these simple machines, rather than 
discussions of the construction and operation of actual machines, or the 
mechanical principles underlying them.  
Discussions of the actual machines are found in volume 3, where their 
structures and operations are explained with diagrams illustrating them. In 
this sense, it seems to be volume 3 that corresponds to the “Explanation of 
Machines” originally mentioned in the “Four Explanations”. On the other 
hand, the “Explanation of Force” and the “Explanation of Motion” do not 
constitute separate volumes; their contents are included in the brief discus-
sions of various simple machines scattered throughout volume 2. This must 
be what Qian Xizuo means when he says in his “Postscript” that “in the 
‘Four Explanations’ of the original version, each [of the four explanations] 
constituted one volume. The present [version, however, consists of] only 
three volumes. I suspect that [the volumes were] divided first and were 
combined later.”90 
Qian says also that “The last volume speaks in detail about their uses, 
while the first two volumes profoundly elucidate the reasons for their being 
so.”91 This, of course, would be the natural organization of a three-volume 
work. Yet, an examination of the actual contents of the three volumes 
makes it difficult to believe that this―to provide the basics in the first two 
volumes, and to explain the structures and operations of the actual ma-
chines in the third volume―was what Wang Zheng does. True, he lays out 
some basic geometrical, static and hydrostatic concepts, principles and 
problems in volumes 1 and 2, but his discussion of them is not systematic. 
The ones that he does discus do not cover all the important possibilities, so 
he seems simply to include those that he had come across in his study of 
Western mechanics with Schreck. At times he merely puts in a general 
                                                          
90 See Qiqi tushuo, p. 326. Zhang Baichun and Tian Miao have suggested that the 
original plan of the four-volume treatise was Schreck’s, and that Wang, after 
realizing that he could not carry it out by himself after the brief period of his 
collaboration with the Jesuit was over, concentrated on volume 3, which interested 
him the most. See Zhang Baichun and Tian Miao (2006), p. 86.  
91 Qiqi tushuo, p. 326.  
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statement (kuan 款) without providing a proof or an explanation, perhaps 
because it appeared so obvious to him that he did not need a proof or ex-
planation.92 Nor are the concepts, principles and knowledge of mechanics 
and simple machines discussed in volumes 1 and 2 utilized in significant 
ways in his discussion of actual machines in volume 3. The Qiqi tushuo, as it 
is presented to us, appears to be a result of putting together two different 
kinds of materials in one title.93 
This suggests that Wang’s main interest was in volume 3, and that he in-
cluded volumes 1 and 2 to make the content of volume 3 more respectable. 
In other words, what he aimed at with his inclusion of volumes 1 and 2 was 
to make his discussion in volume 3 on the structures and operations of ma-
chines appear to be based on such theoretical principles as were given in 
the first two volumes, and thus to ensure, for the knowledge of machines, a 
legitimate standing as a “learning”.94 A similar intention can also be seen 
from the fact that, as we have noted, most of the eighteen Western books he 
lists as the “References consulted” are of astronomical, cosmological or 
theological content, and do not contain knowledge of machines.95 
5. Concluding Remarks: Wang Zheng’s Learning of Liyi and 
the Mechanical Arts in Early Modern Europe 
In the previous sections we have seen how Wang Zheng tried to show the 
intellectual status and importance of the mechanical knowledge discussed 
in the Qiqi tushuo, calling it a “learning” (xue 學)―“learning of liyi” or 
“learning of weight”. This is similar to what the European authors of books 
                                                          
92 E.g., Qiqi tushuo, p. 82. Tian Miao and Zhang Baichun have suggested that 
Wang, who was mainly interested in the practical utility of his book, eliminated 
complicated proofs of some theorems provided by Schreck. See Tian Miao and 
Zhang Baichun (2006), pp. 336-337. 
93  Indeed, the contents of the first two volumes and of the third volume 
corresponded to different European medieval traditions, as Damerow and 
Schoepflin have noted. See Damerow and Schoepflin (2006), p. 93. 
94 Peter Damerow and coworkers have noted that what Wang and Schreck 
aimed at was “to realize transformations such as that of the traditional European 
form of organizing scientific arguments, the deductive structure for which Euclid’s 
Elements had offered the paradigm, into the traditional Chinese form of organizing 
a theoretical argument, the casuistic scheme whose paradigm is the Jiuzhang 
suanshu—without losing either the range of the imported Western knowledge or its 
force of conviction.” See Peter Damerow, Jürgen Renn, and Matthias Schemmel 
(2006), p. 10. 
95 Of these eighteen books only the Taixi shuifa 泰 西 水 法 is cited in volume 3. 
See Qiqi tushuo, pp. 241, 245. 
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on various technical arts, which began to appear in large numbers from the 
fifteenth century, were doing. As books were published about such tech-
nologies as gunpowder, firearms, architecture, mining, metal work and 
navigation, whose economic importance had already increased greatly, the 
value and intellectual status of such technologies, and the artisans and 
technical men practicing them, ascended. In addition, through these books 
technical arts came to have contact with learned culture, leading to a con-
vergence between scholars and artisans, in the course of which the technical 
knowledge of the latter was appropriated by the former.96 
As this movement continued in the sixteenth century, books on ma-
chines used in these technologies began to be published. The authors of the 
books dealing with the problems of making and using machines, and their 
structures and operations, tried to connect the knowledge they discussed in 
their books with the learned traditions of antiquity. They claimed that the 
content of their books could be traced back to the scientific knowledge of 
such ancient learned authors as Aristotle (384-322 BC), Archimedes (287-
212 BC), Hero (c. 10-70) and Pappus (c. 290-350).97 In particular, the Mecha-
nica, attributed to Aristotle, discovered in the late fifteenth century, at-
tracted much attention, and many books discussing and commenting on its 
content appeared.98 The authors of these books characterized the science of 
mechanics as something that explained the principles and causes of ma-
chines and mechanical arts, and maintained that their subjects dealt with 
effects produced against nature, and also that they brought benefits to 
man.99 Through their efforts it was gradually accepted that the science of 
“mechanics” was not merely a subject providing useful practical knowl-
edge, but a fully legitimate, and respectable, mathematical and theoretical 
subject of learning.100  
The rhetoric arising from this kind of atmosphere in early modern Eu-
rope seems to have been transmitted to China, along with the actual me-
chanical knowledge.101 These general sentiments, as much as the concrete 
                                                          
96 See Paolo Rossi (1970), chap. 1; Pamela O. Long (1997), pp. 1-41. Long uses 
such expressions as “a reformulation of the value and place of technological 
culture”(p. 30), “mechanical arts were appropriated by learned culture” (p. 39) in 
referring to what happened in the process. 
97 W. R. Laird (1986), pp. 48-51. 
98 Paul Lawrence Rose and Stillman Drake (1971). 
99 Such a characterization of “mechanics” appears at the beginning of Aristotle’s 
Mechanica.  
100 Laird (1986), p. 47.  
101 On the transmission of Western mechanical knowledge to China, see, e.g., 
Fritz Jäger (1944); Zhang Baichun and Tian Miao (2006). 
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details of the Western knowledge of machines, seem to have impressed 
learned people of China.102 Wang Zheng’s effort to legitimize the knowl-
edge of mechanical arts, which was usually considered lowly, unsystematic 
and lacking theoretical basis, confirms this. In particular, his emphasis on 
“force” (li 力), “weight” (zhong 重) and “motion” (dong 動), concepts that 
were important in the Western tradition of mechanics, seems to have been 
the result of Western influence. Terms like “learning of weight” and “art of 
force” (liyi 力 藝), which he uses in referring to the content of the Qiqi tu-
shuo, appear to have been direct translations of the Latin expressions used 
by the Europeans: scientia de ponderibus (science of weights) and artes me-
chanicae (mechanical arts).103  
For Wang Zheng, then, the Qiqi tushuo was not simply a book for practi-
cal utility, discussing machines and techniques. It was a book of “learning”, 
the “learning of weights” and “learning of machines”, which he called the 
“learning of the ‘art of force’ (liyi)”. His recourse to such concepts as nature 
(xing 性), principle (li 理) and virtue (de 德) in referring to aspects of the 
learning of liyi―“Biaoxingyan” and “Biaodeyan” for example―reflects his 
intention to connect the learning of liyi with Chinese learned tradition. It 
also shows his belief in the nature and standing of the learning of liyi as a 
legitimate, respectable learning. 
 
                                                          
102 Fang Hao has pointed out that the contents of the books of such authors as 
Vitruvius, Agricola, Simon Stevin and Galileo appear in the Qiqi tushuo: See Fang 
Hao (1969), pp. 353-356. Indeed Wang mentions Vitruvius (Weiduo 味 多), Stevin 
(Ximen 西 門), Agricola (Gengtian 耕 田) and Ramelli (Lamoli 剌 墨 里) as “those 
who are most capable of elucidating the principles of the causes of the myriad 
machines.” See Qiqi tushuo, p. 44.  
103 Cf. Iwo Amelung (2001), pp. 199-200. Zhang Baichun notes that the Qiqi 
tushuo created and used many new technical terms of mechanics. See Zhang 
Baichun (1996), p. 51. 
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